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|§) A weSSieao" has, instead of a cenvefffiensl Christ- 
mas free, «l spoci tr®o {34} in which a tubing ^iang^r 
(54) is Sarsdsd «( & ipreSslemiinsO aogular £*leMalion, 
As 8>e tooing. string cm foe pulled without disiyrfemg 
lbs Use, >Ti8!>v sOvcmages follow. iscUiding access 
io rha production casing hanger (21) for monitoring 
production casing snriofos pressure, and tfee Intro- 
duction of larger Sods mlo the Weil note without 
breeching ihg integrity oi the we!!. 
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Convenftonatiy, weiis l« oil and gas Befds sre 
built ess by establishing a wellhead housing, end 
vtilh a drilling blew out preventer stack {BOP} m- 
staiied, drilling down to produce the weii hda whitst 
successively installing concentric casing strings, 
which am csmersted at the tewsr ends sod seaied 
with mechanical seat assemblies at their upper 
ends. In order to convert toe cased weii for prcduc- 
tkso, s subieg string is w* in through ihsr BOP and 
a i-iangsr as its sppar and fasded to the weffhaad. 
Theraaffor the drilling BOP slack Is reexsvod «nd 
replaced by a Christmas tree having one or mora 
pwtocvm botes cooiaMog actuated valves aod 
extending vertically to respective lateral production 
fluid oude* ports in Htss wail of Jha Christmas trse. 

This arrangement has invotvad protsiams which 
havo, pmipysiy, boon accepted as inevitable. 
Thus any operations down hoi® have been iimitad 
to focting which cars pass fhroagh toe prodoctsoe 
bore, which is esoaffy no mote than five inch diam- 
eter* eniess toe Christmas tree is first removed sod 
replaced by a BOP stack. Bowsver this involves 
setting pings or valves, which may be unreliable by 
fsot having bean usad lor * long time, down hole. 
The waft is In s vulnerable condition wbffd tha 
Chrisffaas tree and SOP stack ara feeing ex- 
cftesged and neither one is in position., which is a 
Sengtoy operation. Also, if it is necessary to pull toe 
completion, consisting esseniiefty of the tubing 
siring an Hs hanger, the C&dstotes tree must first 
ha removed arid replaced fey a 80P stack. This 
usueliy involves plugging enoVor killing the well. 

A tortoerdirficolty which exists, particuiady with 
sebsee wells, Is In providing the prppat angular 
ailgornam* between the various functions, such as 
fluid How bores, and electrical and hydraulic lines, 
when the wellhead espipmerit, toduding the tubtog 
hanger. Christmas tree, BOP stack and emergency 
disconnect devices are sleeked up, Exact asgo- 
itwft la necessary if clean connections are to fee 
mads without damage as the devices ate towered 
irsto engagement with one another. This problem is 
eased haled to the case ot subsea weiis as the 
venous devices which are to be stacked op are ma 
down onto guide posts or a guids fume! proieefjng 
upwardly from a gi^de ease. The post receptacles 
which ride Oowo on to the guide pests ot toe entry 
guide Into tha funnel do so wito appreciatsie ciaar- 
a^ce. This clearance Inevitsbiv introduces some 
uncariainty Irs allgnnsent and the aggregate misaSSg- 
nmant when multiple devices are stacked, can be 
enaasptsbty large, Aiso the exact orientation wits 
depend upon the precise positions of toe posts or 
keys on a particular guide fcese and the guirfes art 
a particular running tool or BOP stack and these 
will vary signiilcantiy Ircm one to another'. Coe- 
soquently If: Is preisrafeia to ensure that te same 
running tools or BOP stack are used for the eamo 



wollfead, or a new ioel or stack: may have to fee 
specially modified % a particular wellhead. Further 
misaiignmaots can arts* from the manner in whicn 
too guide base Is baited to the conductor easing oi 

s the wellhead 

to aeoofdsoee with the present invention, & 
weiihaed c&N$tf$8& a wallhaad housing; a spool 
tree lesad and sealed to toe hoossng, and having «t 
laael e iaterai ptsxiueticn fluid outlet peal connuctert 

f« to an actuated valve, and a tubing hanger landed 
within toss spoof tree at a p'-edetsrmlned angular 
position at whicb a lateral production fluid outlet 
port in the tubing hanger is in alignment with that In 
the spool tree. 

ts With this aoangomont, the spool tree, takes the 
place ot e conventional Christmas tree but differs 
thoretrom In having a compsrativaly largo vertical 
through hers without any internal veives and si 
Isaet large enough So eccommodste the Sobrng. 

m somplatspn. The advantages whiob ato derived 
fro!^ toe use el such spool free are remarkable, in 
respect to safety and oparational benefits. 

Thus, In workove" situations the completion, 
consisting essentially of the tubing string, can be 

as puffed through a SOP stack, without disturbing She 
spoof tree and hence the pressure integrity of tha 
waff, whereafter full production casing drill access 
ss provides to tha wot! through the large bore in tite 
sixsoi tree- Tee BOP can bo any appropriate war- 

36 kovar BOP or dnillng BOP of opportunity arid does 
not toivo to be one specialty' sot up for that welf- 

Prelerably: toera ate comptemaoi&ry gylde 
means on toe tubing hanger and spool tree to 
rotate the tuning hanger into the ptsdet&enteed 

sts angufar position relatively to the spool tree as She 
tubing hanger Is towered on to Its landing. With this 
feature She spool tree can be Sanded si any angular 
orientation onto the wellhead housing and She gusto 
means ensures that the ioislng string wiii rotate 

4B Greedy to exactly the correct angular orientation 
feistivsly to toe sp«si torn puite Indepaodanily ot 
any outside Inffuonse. The guide means to control 
rofelion of toe tubing hanger into She predeter- 
mined angular orientation relatively to the spoof 

•«? ttoe may b© providtsd by complementary obligee 
edge surfaces one facing downwardly on an ori- 
entation sleeve rtepending from the tubing hanger 
tha otiw facing upwardly on en orientation sleeve 
carried by the spool tree. 

.a* Whereas mo<fere weii tecbeotogy provides 
continuous access to the tubing aoeyloe aroiiod tite 
tufelng stong, it has gansrally been accepted as 
being dttscoit, it not Impossible, to provide continu- 
ous vef?ttog amirot mofsilorirtg of the pressure in 

ss the production casing aneolus. that is the annates 
eroimd the innem?ost cosing siring This has been 
beeeusa toe produdica casieg annolus must be 
securely seated whist the Christmas tree is lifted In 
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pSacs of toa ddiftg BOP, asxl the Chststmos tree 
tm only been fitted after the Sablng suing and 
hangar has been run in, oaeossartfy. mm tha 
Pfododtoo casing hanger, so that the p#duofton 
casing banger is m longer acrssssibfo for to© open- 
ing of a passageway f«sm the production casing 
annufos. However, the om arrangement, wfrareto 
the spoof tree is fitted before the tubing string to 
r«n in provides: adequate protests access through 
toe BOP and spool tm to too producte casing 
hanger for controlling a passage from the produc- 
tion casing annusus, 

for this purpose, the weiihead may include a 
prrxtefioo casing hanger Sanded if! too wellhead 
housing befow the spool tnjs; m fsofaSoo sleeve 
which is sealed as 3s tome »«d to the production 
casing hanger and at its upper sod to the spaoi 
tota .to steftoo an annular void between toe isdafion 
steeva and ihs housing; arid an adapter located is 
the arioyiar space arid providing part of a passage 
from toe production casing aonufos io a production 
casing anoufus prM monitoring port in the 
spoaS tree, im adapter having a y8fys tor opening 
sod closing the passage, and the vaive batog op- 
erable through the spoof fr»& after wrtbtoawsi of tha 
isolation sleeve up through thft spoof tree. The 
v&fvo may be provided by a gisnd Out which can 
08 screwed up ones down witoiri a body of toe 
adapter to feting parts of the passage formed fa the 
gland out and adaptor body, rsspocgvsly, into and 
tsyt of alignment with one another. The orientation 
sirseve for toe tohing banger may bo prwldad 
within the isolation mem. 

Production casing annyius pressor® monitoring 
can than fee sat up by method of compiling & 
eased mil ib which a projection casing hanger is 
iixod and seated by a seal assembly to a weffhsad 
housing, the method comprising, with BOP In- 
sfaitod on the tousiog, romaving ihs>- s«ol assembly 
and repiaoing it wlfrs an adapter which is manipoiat- 
sbfe teiwsso asnSigorations in wftich s passa-jss 
from tha production casing snnyfus op past Sie 
production easing hatsger is oprtn or ciorsad; wish 
fbs passage eioseo\ removing tho BOP and Ming 
to foe bousing above tea production casing hanger 
s spool inse tmtoQ an imama! Sanding tor a tobing 
hangor; installing a BOP on too spoof troa; ronnirsg 
a tool dawn through too BOP and spoof Oao to 
msntpulote mo valvo and opan the passsga; inssd- 
sng through the BOP md spoof oas> an ssoSsSoo 
siosve, whlcb soais to ooth tho prodooaoo easing 
and spooi turn and banco dafioos txsb<«sor( tte 
sfasvo and casing an annular void throtigb which 
toe passage toads to a prsxtoction casing arssiute 
prsssoro manftaOng pott in tha spoa! trsa; and 
running a tubing string down through the BOP and 
spool free until Ota tubing hangar iands in too spent 
froe witb latoraf owfioi pem in too tobing baogar 



snd spoof traa for production tiuid ffow, in aiign- 
maol with ana ms$m- 

According to a fodbar fasturo of too invention 
too spoof troa has a downwafdty dapanding ioca- 

« Son #m$t& %'i>ioh is a cfcsa sfiding lit within 8 
bofo of tba woifhaad housing Tho ciosa fit bato'son 
too fataSfon oiaridroi of tho Sfxso! \rm and the 
watfhoad boosing providas a sacuro mounting 
wtoob irsfismito inovffsbfo bot^sog stmssos to too 

?« honsing from too heavy equipment, such as a 
8©P». which ptti&te upwardly tow the top of the 
wai^hoad housing, withoot Sbs noad for axessstvaiy 
sturdy coannctions. The tor.atioi') mandrel may bo 
fmmd as an integral pad of tho body of tlta s^xsii 

?S Oao, or may ba s separate part which is securely 
lixad, orioi-rtarf on<i soafod io toe body, 

Praasura tot^rfty be/tmm toe withead hous- 
ing and spoof tow may be previdsid by two seals 
positioned in series one forming an environmental 

28 seat tsixb as an AX gasket) beiweon the spaoi troa 
and tha wellbsao housing, and tha other forming a 
prodeeuori seat between the iocaflon mandrel ..and 
ei-ihar fhs woithaad housing or tho production cos- 
ing hangsr. 

28 During workovof operations, too production 
casing annuios can bo reseated by warstng too 
above steps, it nocassary aftor sotting piugs or 
packors down boio. 

When prodocfion catsng pressure monitoring is 

56 unnocossar'y, so tool no isolation sisavs Is ra- 
goirad, too oriootetion staeve garbed by P* 
froa for guiding and rotoiing toa tubing hanger 
down into too corrool ssguior ortenfation may be 
part of tod Spoof ires iocatirw; martdroJ ItsoiL 

as Double twnar isoiafion. toot is to say two bar- 
f'ms in series, $m genoraffy ooeOs^ary for comato- 
•tog fwmm In a mok if a spool fees is used 
instead o? a coovenbonas Christmas tree, thoro are 
oo valves within the ve.dir.al production arid snoytos 

40 ttold ftow bofos witoin the tres, and alternative 
provisksn must tiO made for seating too bore or 
bores through too fop of tha spool frao which 
provide for wire iirse or drift pipe access, 

Id accordance with a torthar toafore of too 

•ss iiwertooo, al least one vortical production fluid too 
to too tubing hangar Is saaiod above tha respective 
fstarai pradyctiori field oottat pod by maons ol a 
remoYOhte plug, and too tore through toe spool 
tree being saatod abovo the tubing hsngsr by 

so masits of a srisond rornovabie plug, 

Wilh this an-angamant tha first plug, takes the 
function of a convoniiorsa! swab v&tvo, and may bo 
a wfralino sat ping. Tho second plug could ba a 
stopper set io the spoof tree above the tubing 

ss habgor by, e,g. r a drill plpa running fool, Tha step- 
par sooid cofitain at fobst ona wiroiiivs reoievabia 
ping vmicb would affow wail access -#hon only wire 
iina operations are eajfed for. The second plug 
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should seal and be locked internally iota the spool 
tree as it performs a barrier to the well when a. 
BOP Of intervention module is deployed. A psrtlcu- 
iar advantage of this double plug arrangement is 
teat, as is necessary to satisfy arrteohties in some 
jurisdictions, tfts two independent barriers are pre- 
ytdficl in mecfc&afcaffy separate parts, namely she 
tubing hanger and sis plug and the second plug in 
toe spool free. 

A farther advantage arises if s wxfcovar port' 
e>;teno's laterally through the wall of the spool tree 
from between She two plugs; a te&teg aonoius Hold 
port extends laterally through the way of the spool 
free -from tee tubing aonutus; sanci fhese two ports 
through the spool tree are interconnected vis en 
external flow line cutti^ at least cms actuated 
valve. The bore from the tubing annates ears then 
terminate ai the port to the spool ttse aod m 
wkafise access to tee bibing somites bora is nec- 
essary through the spool tree as the Subing anfiuius 
bore pas be connected vis the interpiog void to 
choke or kill fines, i.»> a BOP annuios, so lbs; 
downhoia plrculaiSon is still available, it is mm only 
necessary to provide wireline access at workover 
situations to the production bora pr bores. This 
considerably simplifies worfcover BOP abetter riser 
ebnsireptjea. When used in conjunction Wite tea 
plug st me top oi the spool tree, the desirsfeia 
double barber isolation Is provided by the spool 
trap plug ovar iba tublrtQ; bsngar, or worisover valve 
tram the production fiow,, 

When the weSHa completed as » mufti produc- 
tion bore well, m which the lufeiog hanger baa at 
least two vortical production through Sspraa aaob 
with a lateral production fluid Slow port aligned with 
the ooaaapaodirsg port in the spool tree, at least 
two respective connectors may be provided for 
selective connection oi a stogie bora wire line 
tunning fool Is one or cttm of Jhet production 
bores, each connector having a key for entering a 
complementary formation at the Sop of the spool 
tree to locate the connector in a predetermined 
angular ofieaMoo relatively to she spool tree, The 
same type of alternative connectors may be used 
for providing wsreiine or other running tooi acceee 
to a selected one of a plurality of functional con- 
nections, e.g. electrical or hydraulic couplings, at 
She upper end oi the loping hanger. 

The development sal completion of a subssa 
wellhead in accordance with the present Sm<aniteo 
are illustrated in toe accompanying drawings, in 
which: 

Figures I io 8 are vertical axial sections showing 
successes steps in a^vetopmont and «>mpfe- 
tion of tea wellhead, the figure ftemaars fseasing 
8tp letter A baiag aniargefnents of psnt of tee 
cofraspondirtg Figures oi same number witeoat 
the A: 



Ftga«* S ia a caxajit diagram sbowirsg axiemal 
coanscliorsa to tea spool 3; 
figuro 10 is s variical m&\ motion through a 
compteted deai proctectloa bore well m produt - 
s lion marte; 

Figuras i f and 12 are variical axial sections 
saawsng atetaiivs coansacrs to ibe upper end 
of the dual production bare welhead during 
work over; and, 
f« Bgura 13 is a detail showing the seating of one 
of tee oenneatote to the spool frao, 
f igure- 1 shows tea upper and of a eased weil 
Itsyfag s wailbesd ivoasing as, in which casing 
tsengm, ioclpdteg an pjjpgrmosl pr<srktc:iion casirsg 
rs hangar 21 for, for example, S SrB* or 10 3/4", 
prastePlioa casit?g is ;noyna5>:3 in conventional nsan- 
m< Pigpra t shows a conventional driiiirsg BOP 22 
hsvtsg rams 23 and kiii and choke lines 24 con- 
nected to tee upper end ol the housing 20 by a 
;>a Pr'tlfej connector 25 

As sears in mora detail so Pigura 1A, tea usual 
rfiaftrsanlcal seal assemblies bafweart the produc- 
ttp?5 casing hangar 21 and the sarroubdins weii- 
head housing 20 bsva been removed and replaced 
as through tea BOP with art adapter 26 consisting of 
an outer annular body pail 2? and an Inner abnitiar 
giand oat 2S which baa a screw threaded connec- 
tion te tee body 27 w that it can ba screwed 
b&tmm a lowered position shown ob the right 
36 hand side ol Figure 1A, in which radial duals 29 
sod 30, resarsotlvaly in the body 27 and nut 28, are 
in oorstmenlcaiksn wish one another, and a raised 
position shewn on tea left hand side of Figure j'A» 
in which tea duals are oos ol comfrsuofca^aa wite 
as one at>other. The duct 2$ communicates through a 
conduit 31 between a depending pertseb of tee 
body 27 ami ibe hausihg 30, and terough a conduit 
32 passing Ihrough too production casing hanger 
21, to the aonuius surround tee production casing, 
48 The dm 30 communicates through channels 33 
farmed in tee radially inaar stirfaee of the out 28, 
and banco te s void to fes dsacrlbad. The coopera- 
fisrt tetwoan am yiarsd nut 28 and body 27 al tlx? 
adapter therefore acts as a valve which can open 
•«r and cioss a passage up past tea production casing 
hangar from Ibe production casing annuius. Alter 
appropriate testing, a tool is run in through the 
BOP and, by means by radially projecting spring 
lugs engaging In the channels 33, relates tea gland 
so mt 28 te lbs valve closed position shown on the 
aght hand aide on Figure I A. The waft is thus 
resasled and tea drilling BOP 22 can tamporahiy 
Ise removed. 

As sftowo in Figures 2 and 2A. the body of e 
ss free spool 34 is then lowered on a free installation 
fool 3S. using coaventionaS guide post iocasion, or a 
gukte funnel In case ot deep water, until a spool 
tree mandrel 30 is guided into alignment with and 
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slides as & ckm machined fit. ioto the upper end 
of the wellhead housing 20, to wlslch the spool free 
is tners fixed via a production, oaoeecter 3? and 
footts 48. The mmkti 38 is eesosily a separate past 
which is bolted and sealed to she rest o1 the spool 
tree body. As seen particularly in Figure 2ft a 
weighs set AX gasket 38, forming a metal so mef»f 
erstewn®!^ seai is provided between the spool 
torn body and me weilhoad housing 20. in addition 
two sets of seating rings 49 provide, =« sertes Wfo 
the environmental a production fkad seai ex- 
ternally between She eads to the spool tree masdret 
38 to the spool tree foody a«d to She weiibeao 
housing SO. The inisrvsniog cavity c8» fee tested 
through ■» tent part 40A. The provision of the adapt- 
er 28 Is actually options!, ana in sis ahseriee the 
fever end of the spool tree fosndfsl 38 may form a 
production seai dirocity with toe production casing 
hanger 21. As is stso apparent from reasons which 
will subst^uenity become apparent, the upper radi- 
ally inner edge of the spool tree mandrel projects 
radially inwardly from the Inner surface of the spool 
irea body above, So form a tiding soookler 4S and 
at feast ooo machlhed key slot 43 Is formed down 
through the landing shouldor. 

As shown In Rgum 3, the drilling BOP 22 Is 
reinstalled on the spool im 34. The loos 44 used 
to set the adapter in Figure 1 . having m sprthg 
bogs 4§, m again run In until it lands on the 
shoulder 42, and the spring slogs 45 engage in the 
channels 33. The tool Is then turned to screw the 
gland mi 28 down within iho body 27 of the 
adopter 20 to the valve open position shown on the 
fight hand side in Figure 1ft, it ss now $s$» to spm 
She production casing snrusles as m well is pro- 
tected by the BOP 

Tns next siege, show is Figures 4 and 4A, is to 
run in thmugh the SOP and spool tree on art 
appropriate SooS 44A a combined isolation and ori- 
entation alcove 45 This lands on the shoulder 42 
st the Sop of She spool tree mandrel and is rotated 
onti! s koy on the sleeve drops Into the msodml 
koy Skit 43. Ws ensores pr«icls» atigySar orisnts- 
Sion bobvoeo the sleeve 45 and She spool tree 44, 
which is necessary, sr«d in conlrsst to the aogsils? 
Ofientafloo betwoso the spoo: tree 34 mi the weis- 
head casing, which is arbitrary. Th§ $mm 4S 
consists of ao oxfefnai eyiinddesi podion. an appsr 
ijxtemsl sorface of which is seaiod by ring seats 46 
So tho spool tfse 34. and She lower external sudaco 
of whloh Is sealed by an onoolar seal 4? to the 
prod!.ction easiog hanger 21. Thoro is tte pro- 
vided between the sleeve 46 and tne sotreosdiog 
weiSixsid casing 20 a void 46 with which this chan- 
nels 33. how defined radially iswardly by the 
sisevo 45, commonicato. The void 43 in torn eons' 
mestcstas via & duct 48 titroegh the rnandroi and 
body of the spool tree 34 to a lateral port^ ft fs ihm 
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poSsibfer to rhpnltor and vent the pressure in the 
production easing annuios through the passage 
provided pssi the prodocSiort casing hanger via the 
r^edtate 32, 31 the docts 20 and 30, the ohannels 

« 33, o&owff Sft Figaro I A, the void 48, ttse duct 4&. 
end the iateras port in the spool tree, in the draw- 
ings, the (Sdial portion of the duct 49 is shown 
apparently oommusioating with s ksbing anfioiys, 
bid ps is tsmtfefansm's Sscence and the fsorte 

re hooi the two annnls are, in fad, artguiady sod 
radiaily spaced. 

Within the cytiedrfcal portion of the sleeve 45 is 
a sinino, which may be fixed In the eyllfiddea! 
portion, «»■ loft after iniemai machining of the 

?s sleeve. This Immg prevldes so oderitation steeve 
fiaving m sjpp«r%dgs tOfroirsg a cam 50. The 
lowermost person of She cam loads Into a key slot 
St. 

As shown so figures 8,6 and SA a tubing string. 

28 of production tubing 53 on a tubing hanger 54 is 
Off! m through the BOP 22 sod spool tree 34 on a 
toe! §5 until the tebirtg hanger i-snds by rrsesns of a 
keyed shoulder 56 or? a Sanding irt the spool two 
end is locked down by a conventional meeftahism 

ss 5?. If® Sobing hangar S4 has a depending, orienta- 
tion sleeve 58 having an oblique lower edge for- 
miog icam 59 which is complementary to the cam 
50 In tf>e sleeve 45 and, at the lower end ot the 
cam, a dowfswardly projecting key §0 which Is 

56 tX3)Tipiemerit$ry to the key slot 51 , The of-feet of the 
cams SO and SS is that, irrespective of the angular 
odsntaSirxs of the tufoirsg string es it is run to, Ihe 
cams wrill cause tho tubing hsutger 54 to foe ixstafed 
to tte correct anguiar onervsatiofi roiativoly to the 

5S ss3oel tree and the engagement of the key 80 In the 
key slot 5*t will foefs this relative orientation be- 
tween the tubing hanger add spool tree, so that 
tatss'ei prortuefiof! and iofesog snmikts ftold flow 
ports 51 and 62 in the tubing hanger 54 are in 

<c slignmont wits fsspoctive latofal production and 
feibing snrsoius Sloid flow ports 83 arsd 64 through 
dm wall of She spool tree. Metal to etetai aonulus 
{■O&is 65, which ere set try She weight of the Snbiog 
sthng, provide prodi«tlo« fluid seats foetweon the 

-ss tubing harigijr 54 and the spool tree 34. Provision 
is made In the top of the tubing hanger 54 lor a 
wlfstine set plug 86. The teyed shouider 5fj of the 
tubing harsger lands 'm a ccmiplenssntary maidiirisd 
step in the spool tree 34 to ensure ultimate 

so osaohlfiod accuracy of odentasion between the 
ing hanger 54 and the spool free 34. 

Figyoj 7 shows the final step in the comp&iton 
of the spool tree. This involves lbs mmfag down 
OS drift pipe 07 through the BOP, an Interna: isoia- 

ss tied stopper 86 which seals within the top of the 
spool trse 34 arid has m OEXsning closed by an in 
situ wireline eoSlysted plug 69. The SOP can then 
be removed iesvlng the wellhead in pto&xM<m 
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mode Yttfo double haoier isolation at tfte upper and 
of 8>o spool hm pwkted by the plugs 68 and 89 
and the slopper 68, The production Suid outlet is 
eontroited by s master control valve 70 and pms» 
sure through Ibe iuhing artnnius outlet potts 82 said 
$4 t$ confroifed fey sn snnuios master vak'o 7i, 
The other side of this valve Is conneelKd, through & 
workover valve 72 to a latere wPdseives' post 75 
which extends through the waft of the spool tt«e to 
the void between the plugs 69 aad 88, With this 
arrangement wireline access to the tubing annyius 
in mi Ot&mtMm of a tubing hanger is mm* 
essary as any circulation of fJykis cars take place 
through the valves 71 and 72, the perls 82, 64 and 
73, :»td the kill or choke lines of any BOP which 
has bom iostaitsd. Trie spool tern tfl the combated 
prelection mode is shown in Figure 8. 

Refers 9 shpwa valve circuitry associated with 
8t8 contpieiion and. in addifipri to the eartier views, 
sbowa 8 production fluid isolation valv« 74. a tuoiog 
ar»«tii«s vsfve 7$ snd a cross over vaiya 78, With 
Ms arrangement a wide variety of circulation can 
bp achieved down hois using the production pore 
and tubing annulus. in conjunction with choke snd 
kit! Sines extending from the SOP and through ib& 
ystiaf tissf ottiog, AS the valves are failsafe closed 
if not actuated. 

The arrangement shown *rt Figures i id 9 is a 
mooo ptoduetlott bore weilhosd which cats bo ao- 
ceasod by a siogfe wfroKPa or dpi! pipe, snd the 
external loop from the tubing annukts pod to the 
void bfttwesn the two plugs at the lop of the spool 
tree avoids the need for wireline access to the 
tablng annyfos bore, 

figure 10 epfrespends to Figure 8 bat shows a 
S| Inch x 2| inch dual production bore wellhead 
with primary mi secondary production tubing 53A 
and 83B. Development sod completion are carried 
out as with the morsOpora waiihoad axeeet thai fbe 
spopt tfso 34A. arid tubing feangor S4A are oioa- 
gasoti to accommodai» iaterai oattet ports 61A^3A 
for tfeo primary production fluid' fiow from a primary 
tocm SO if! tubing hsnpr to a prtmary produa- 
tlon masior vatvs 76A, md istarai ootfst ports 
88.4,04a for the sijc-oedsry pfodoctsse fiuki Sow 
from a secondary bem 81 in «te tufetrtg hangar to a 
socondafy production snasiar vstve 708, Tho upisor 
ends of tho boros 80 and 81 are closed fey wireisw 
plugs 68A and 688 . A stoppor S8A, which closos 
Pta oppsr sod oi ths speoi Um 34A has openings, 
in aiignment with tho plugs 68A ortd 868, ciosod by 
wimiirie plsigs SO A and 89 B. 

Flgorss It and 12 straw tew a wirsiioa 7? can 
bo applied through a siogte driff pipe to seiivato 
soiecfivoSy ona or other of tbo tm wiraiino piugs 
88A and 868 in tho pfOdociion boras 80 Oiid 81 
rospaotfyaly. This invoivss too ossr of a satected 
one of two coitnoofors 82 and 83. te pracoca, o 



dfiiiirsg BOP 22 is instaited and the stoppsr 88A is 
refoovoct Tbafoaffor the coonactor 83 or S3 so fpn 
ip on trre dtlil pipa or tubing uoSi if tartds in, sod is 
saourod and seofad ta the spool trao 34A. Psgu-o 

s 13 sho»tS hc-w !hc ; corror:- arsguiar ori®ntaiiof! ixs- 
tweao m cannactor 82 or 83 and tho spesos trea 
34A, is achiovect by wing keys 84, which arts guid- 
ad by Y-shaped sioto 88 In tho upper innor odgo of 
ttsa spool $m. first to ferii^j the connectors into ttse 

ro righi angular onofttafion, sod than to allow tha 
rotative ssfai movement feetweors the o?srts jo on- 
afete the atat5fcing fuactksa whon the wiroSins con- 
rioctor engages with its respective pockets above 
plug 86A or 88B, To ensure equal landing forces 

to and concentricity on initial contact, two keys 84A 
and 848 are rocenwnorsdod. As tha running lout is 
slowly retsted under a aw control weight, if is 
essentia* that tho tool onty pntors in one fixed 
orisrtfafioa. To ensure this key 84A is wider Shan 

m kay 848 and its respacfivo Y-shopod slots, it sviii 
fee seen that one of the connectors 82 has a guide 
duct 8© which leads the wsrefmo to the plug 60S 
whereas the oPter oonnsofor 83 has a simiiar gwida 
duct 87 which leads tho weiins to me ether plug 

»s 86A. 

Ctalms 

1, A waiifet^d cprfspfiaipg a wellhead heueshg 
» {2% a spioi trs« i34} fixed and soaied tp tho 

housing, and having at least a lateral produc- 
tion fetid outlet port (83} cmtmfcad fs a vaSve 
(?0>; and a tufeif-rg hangar landed ($4) wltriin 
ihii sp<x>i Sree at a prerietermliiixi angular posi- 
ss 6oa of which a lateral producflao ifoid outlet 
pert fOtHn the tyblng hanger is In alignment 
with ttet In the spool tree. 

2. A woffhsad according to claim 1 , wherslrs 8mm 
40 are complementary gnirle moans (§0,68) on 

tl3» tubing hanger {54} and spoof Iras (34) to 
rotate the tubing hanger into the predeter- 
mined 53^e!ar fXKJiiien feSstlvery to tire spixsl 
feao as the Miiing hanger is lowered on to its 
■<f- landing 

$. h wellliaad accorxiing to claim 3, wherein the 
guide rnoans am provided by asnpiemantary 
obilgrrs edge surfaces i&0,S§} one facing 
so ttowrtwards on an orientation sie«sve (58) do> 
pending from the tubing hanger snd the ether 
facing upwards on an orientation sleeve {46} 
earned by the spool tree. 

as 4 A wellhead according to any one of the pre- 
eadlng ciaims, which includes a production 
easing hangar #1} carried In the housing (20} 
feeiow the opoof fe-oe {34}; an isolation sleeve 
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{4S} which is sealed ai lis torn? ami to the 
preoption casing hanger and aliis opper end 
to the spooi ires to define w m*&* vm {48} 
between She isolation sleeve and the freeing; 
sad m adaptor $6) iecaied in $® anoirior 
space and providing part of a passage from 
she prediction casing annate to a pfodoctfOn 
casino aonoius pm&m tmnitotfn® port (40) in 
«so spool ires, she adapter having a valve (20) 
tor opening aofl closing She passage, and 8ie 
valve befeg operable ihrrxtgh She spool tree 
after withdraws! or the isolation sleeve up 
ttooegh she specs tree. 

S. A weBhead according to claim 4, to which tog 
valvs (8 provided by a gland mil (28}> which 
can he mvmsl up sod down Yfithio a body 
{27} or toe adapter (28) to bring parts; {29.30) 
of &8 psssags formed in the gland net and 
adapier body, <Mpe»tiveiy, into ami out of 
alignment wish cm $M$w. 

0. A weilhssd according to etoim 4 Of cieim 5, 
when dependent on claim 3, in which the ori- 
entation sleeve is provided within toe isolation 
sleeve (4§). 

7; A wellness according lo any ens of too pre- 
bedibg eloirns. wherein the spool iree {34) has 
a downwardly <%S0Rdff!§ tocaSfen mandrel {38} 
which fe e close sliding lit within a bore of iho 
boestog (20), 

8. .A wellhead according to claim ?, in which m 
eovirertmeeia! seal {38} is provided bsween 
the spool tree |3*} and too boosing {20}, and a 
ptsdyote seal (40) Is provided in series with 
the oevironmoRtai seal between the location 
mandrel and stover ih» wellhead housing or & 
production easing hsrsjsr. 

0. A weiShe&d according to any eno of too pre- 
ceding claims, wherein at feast one vorsica: 
production Hold bore in the tooing hangar (54) 
is seated above (he respective latere? p?rxtes- 
tion M$ ouiiot port {01) by means of a remov- 
abte ping {66}, and toe bore through tire spool 
Iree (34) being seated above the tubing hanger 
by mms of a second removable plug (68). 

10, A wellhead according to claim & wherein toe 
first plug Is a wireline plug (SO) and tho second: 
pies is a stopper (60) which contains at teas! 
one opening ciosed by a wsreiine pieg {0§), 

11, A wellhead according ro claim 9 or oisim 10, 
whorsin a workovor pori {73} oxtasxis fatoraily 
through ibe wail of the spool troe rfom ho- 
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twesft the bvo pto^ {08.S8): a iufetng ahnote 
fMci port {§4} extends iateraiiy thrce'sh the wail 
of ton spooi tren trom toa tobing &r?noius; and 
thesie two ports tbrough the speoi tree are 
« interaSttfsnotod via an exfernai ksep Um cm- 
faining ot ieast ons vajvo {7t,72). 

1st A woiihead aoeordtog to sny one oi toe pro- 
CfsSiojj cteirns, in wf»ch the utolng harsfjaf (S4) 

w has at feast two separate fcnetionas conosc- 
iione ei fe wp@t end, s>;5pafato esxifstx-tors 
{82.B3) being provklad for seie«ive access of 
» siogfe bore rnnning tool to one of too tone- 
tfen&! contxstoiiXis, each conrtafii.ot having a 

?s key {84} tor entortog a &?mpien>entary forma- 
Sjsxs (S5) at the top of toe $;xsol ires to iocaio 
the oorinoolos- In a prsdetorminod angular erl- 
soiation feiahvaly to 5h« spc<5i tree. 

14. A *mM production bore welShead eccording to 
oislrn i£. in which ihe tobirtg hanger (04) bos 
at feast two vertieai product ihroogh bores 
(80,61} oach w<ii5 a tatsral pfXiduciion iiuid tiow 
port aligned with toe corresponding port in toe 

as sp<ssi turn, ai feast iwo mpnetive oo«(Wtors 
(02.S3) boioQ provided for selective conoection 
oi a slnete bote wire iino r^niog iooi io one or 
other of tho prosfection bores* each connector 
having a key (&4) for entering » compfefooh- 

56 io>y i£»mation {65} at the too os \h» spooi ttao 
te locate the connecter In a predeterfninod 
aerjoiar ortoni&tien feiativeiy so she spejoi ffoo. 

14, A StXJlihead aocoeSirsg to any one of Six; pre- 
ss ceding cU*m$, whorelo toe tubing hsoger {54) 

tm e shixsidfx (50) with en orientation koy 
which eoopbreios with a iandin§ in the apesoi 
tree (3*) to provide linai direct s-elative snoeitsr 
orientation botwtten toe tubing hanger and 
■jc spoot iresr. 

15, A method of completing a cased well in which 
a pfocfeetton casing haegot {21) is fixed and 
ssaied by a sooi assembly to a wellhead hous* 

46 irsg {20}, the method comprising, with a BOP 

{25} iostotied on the boosing, removing toe 
seat asssmtiiy end repteelng it wish an adapter 
{28} which is mafilpulstable bahveen osnlignra- 
lions in which s passage from the prodecflon 

so caaing #m&3& wp pass toe prodociion casing 
hanigsf is open or olosed: with the passage 
dosed, fomovifig tho SOP and iiiJing so the 
heasiog above tl>s prodSiOtion casing hanger a 
spoot ttm {34} having m ifsternai ksixtlng for a 

ss fobtog hangar {64}; instaiiing a 8QP (2S) on toe 
spool tree; rtowg a tool {44} down through 
toe BOP and spool tree to manipoiase the 
vsfve and epon toe passage; insodiog through 
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ths BOP and spooi torn as iso^to siseva 
(4S)< which s«ate to bo* the predion cssiog 
and spots* irse aod ftsoos <feSft«s oaiw&so the 
stesva ami easing an sm&isf void {48} through 
which She passage isads So a stpdyctiofi tm- s 
mp asmyius prsssum morsiiorino. port (40) in 
!h« SfXKs! ff'«8; and f««m!ig a tubsrsjj string 
<3ovw through ths 80P aod spool Ssoo uoSl th© 
tubing hangs* p4j Sands in tho spool tree with 
lateral <mM ports in »ts tubing hangsr and f« 
spool ifse for production fsufcl Sow, is* ai=go~ 
stent wish on© snostw. 
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